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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. ' 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 



[Claim 1] The field shape-measurement method characterized by performing statistics processing to two or more 
height data obtained for every regular position a multiple-times deed and every where [ aforementioned ] in the height 
measurement processing which measures the height data of the predetermined position of the arbitrary number set as 
the detected field, respectively, and searching for the field configuration of the aforementioned detected field 
[Claim 2] The object with the aforementioned detected field is the field shape-measurement method according to 
claim 1 characterized by setting in the equipment which carries out this height measurement processing whenever it 
performs the aforementioned height measurement processing. 

[Claim 3] The field shape-measurement method according to claim 1 or 2 characterized by calculating the minimum 
value everywhere [ aforementioned ], respectively from two or more aforementioned height data for every regular 
position, and searching for the field configuration of the aforementioned detected field in the aforementioned statistics 
processing based on each of this minimum value. 

[Claim 4] The field shape-measurement method according to claim 1 or 2 characterized by excepting the specification 
number from the upper limit, the minimum or upper limit, and minimum of height data of the aforementioned 
plurality for every regular position everywhere [ aforementioned J, calculating the average of the remaining height 
.-lata in the aforementioned statistics processing, respectively, and searching for the field configuration of the & 
aforementioned detected field based on each of this average. 

Claim 5] The field shape-measurement method according to claim 1 or 2 characterized by calculating the average of 
:wo or more aforementioned height data for every regular position, respectively, and searching for the field 
:onfiguration of the aforementioned detected field everywhere [ aforementioned ] in the aforementioned statistics 
processing from the height data which excepted the height data which are separated from each of this average beyond 
a predetermined value, and remained. 

Claim i 6] The height data of two or more predetermined positions set as the detected field are measured, respectively 
These height data that the distance from a temporary approximation side left more than the 1st threshold are excepted 
his - the height data of the every place regular position - using - a temporary approximation side - asking - this - 
vith the remaining height data The field shape-measurement method characterized by computing the approximation 
side of this detected field and searching for the field configuration of this detected field using this approximation side. 

C i! ai ^ ? T He fieM sha P e - measurement method according to claim 6 which excepts the aforementioned height data 
vhich the distance from this approximation side left more than the 2nd threshold, and is characterized by searching 
or the field configuration of the aforementioned detected field with the remaining height data after computing the 
iforementioned approximation side. ■ 

Claim 8] The field configuration measuring method according to claim 6 or 7 characterized by the' thin* which 
Uvided the aforementioned detected field, and for which the aforementioned approximation side is searched for for 
very field, respectively. 

Claim 9] The field configuration measuring method characterized by carrying out to the common aforementioned 
letected field combining the field shape-measurement method chosen from the field shape-measurement method 
ccording to claim 1 to 5, and the field shape-measurement method chosen from the field shape-measurement method 
ccording to claim 6 to 8. 

Claim 10] The field shape-measurement method according to claim 1, 2, 3, 4, 5, 6, 7, 8, or 9 characterized by 
radiating a beam to the aforementioned detected field and asking for the height data of the regular position 
verywhere [ aforementioned ] based on this beam reflected the detected field, respectively 
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>ET AILED DESCRIPTION 



Detailed Description of the Invention] ' 
)001] 

The technical field to which invention belongs] this invention relates to the field shape -measurement method which 

leasures field configurations, such as a wafer and flatness in a wafer electrode holder. 

)002] 

Description of the Prior Art] At the photolithography process which is a manufacturing process of a semiconductor 
svice, projection exposure of the circuit pattern drawn by the reticle and the photo mask is carried out to the wafer 
ith which the resist was applied to the sensitization side, and this circuit pattern is imprinted to the resist. In case this 
rojection exposure is carried out, it is necessary to make in agreement the image formation side of a circuit pattern, 
id the sensitization side of a wafer. On the other hand, in recent years, high integration of a semiconductor device 
rogresses and a circuit pattern is also turning minutely. In order to carry out exposure projection of such a circuit 
attern that turned minutely precisely at a resist, it is necessary to enlarge numerical aperture (NA) of optical system, 
however, if numerical aperture is enlarged, the depth of focus will become shallow and it will become difficult to 
3uble the aforementioned image formation side and. a sensitization side. That is, when focusing becomes difficult 
id focusing becomes imperfect, the yield of a semiconductor device is made to get worse. 

)003] Even if the depth of focus is shallow, in order to double an image formation side and a sensitization side good, 
is important to secure the flat nature of a sensitization side. Therefore, the flatness of the wafer electrode holder 
hich adsorbs a wafer in an aligner is also required. When measuring the flatness of a wafer electrode holder, the 
atness of a wafer electrode holder is measured by adsorbing the super flat wafer used as criteria without irregularity 
a wafer electrode holder, and measuring the shape of surface type of this super flat wafer. 

>004] Moreover, it is necessary to make an image formation side and a sensitization side in agreement also about the 
afer with which a real device is formed naturally. Therefore, field configurations, such as flatness of a resist, are 
easured. 
O05] 

'roblemCs) to be Solved by the Invention] However, the following technical problems occurred by the shape- 
easurement method which measures the flatness of the wafer with which a conventional wafer electrode holder and 
conventional real device are formed. 

006] That is, in order to measure the flatness of a wafer electrode holder, when measuring the height of the front 
ce of a super flat wafer or measuring the field configuration of the sensitization side of a wafer where a real device 
formed, even if it was easy to be influenced of a contaminant, fluctuation of aiir, etc. and measured it, there were 
any bird clappers unknown about whether true flatness was measured and whether it was influenced by the 
>ntaminant or air of fluctuation. 

007] Invention (henceforth "the 1st - the 10th invention") of this application according to claim 1 to 10 conquers 
is technical problem, and aims at offering the field shape-measurement method which eased the influence of a 
•ntaminant, fluctuation of air, etc. 
008] 

leans for Solving the Problem] In order to solve the above-mentioned technical problem, the 1st invention of the 
vention in this application performs statistics processing to two or more height data obtained for every regular 
>sition a multiple-times deed and everywhere [ aforementioned ] in the height measurement processing which 
^asures the height data of the predetermined position of the arbitrary number set as the detected field, respectively, 
d it is made to search for the field configuration of the aforementioned detected field. 

009] According to such a field shape-measurement method, two or more height data of the regular position are 
lied for everywhere which was set as the detected field, respectively. By carrying out statistics processing of these 
ight data, and searching for the field configuration of a detected field, the influence of a contaminant, fluctuation of 
\ etc. can be removed or eased, and a true field configuration or the field configuration near it can be measured. 
310] Whenever the object with the aforementioned detected field performs the aforementioned height measurement 
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processing, it is made to set it in the equipment which carries out this height measurement processing in the field I' 
shape-measurement method of the 1st invention in the 2nd invention. 

[001 1] According to such a field shape-measurement method, whenever it carries out height measurement processirL 
conditions will change. The minimum value is calculated everywhere [ aforementioned ], respectively from two or 
more aforementioned height data for every regular position, and it is made to search for the field configuration of the 
aforementioned detected field by the aforementioned statistics processing in the 1st or the field shape-measurement 
method of the 2nd invention by 3rd invention based on each of this minimum value. 

[0012] According to such a field shape-measurement method, the height data highly measured, for example with th& 
contaminant are removed. The specification number is excepted from the upper limit, the minimum or upper limit, 
and minimum of height data of the aforementioned plurality for every regular position everywhere [ aforementioned ], 
the average of the remaining height data is calculated, respectively, and it is made to search for the field configuration 
of the aforementioned detected field by the aforementioned statistics processing in the 1st or the field shape- 
measurement method of the 2nd invention by 4th invention based on each of this average. 

[0013] A field configuration is searched for, after the height data is removed, when according to such a field shape- 
measurement method height data raise or it shifts lowness, for example by fluctuation of air etc. 
[0014] The average of two or more aforementioned height data for every regular position is calculated, respectively, 
and it is made to search for the field configuration of the aforementioned detected field by the aforementioned 
statistics processing in the 1st or the field shape-measurement method of the 2nd invention by 5th invention based on 
:he height data which excepted the height data which are separated from each of this average beyond a predetermined 
value, and remained everywhere [ aforementioned ]. 

]0015] According to such a field shape-measurement method, by fluctuation of air etc., even if height data vary, 
everywhere, the average of the height data of the regular position is calculated, respectively, the height data which are 
separated from each of this average beyond a predetermined value are removed, and the field configuration of a 
detected field is searched for. 

X)016] In the 6th invention, the height data of two or more predetermined positions set as the detected field are 
measured, respectively, this — the height data of the every place regular position — using — a temporary 
ipproximation side — asking — this — these height data that the distance from a temporary approximation side left 
nore than the 1st threshold are excepted, and the approximation side of this detected field is computed and it is made 
o search for the field configuration of this approximation side to a detected field with the remaining height data 
0017] By such field shape-measurement method, the height data of the predetermined position set as the detected 
'ield are measured, and the temporary approximation side of this detected field is searched for based on the this 
measured height data. And the height data which are distant from an approximation side more than the 1st threshold 
ire excepted, and the approximation side of a detected field is searched for based on the remaining height data. That 
s, even if there are some from which height data shifted in fluctuation of air etc., the field configuration of ZE ** ** 
md this approximation side to a detected field is searched for for an approximation side, without using the height data 
shifted. 

0018] After computing the aforementioned approximation side, the aforementioned height data which the distance 
rom this approximation side left more than the 2nd threshold are excepted, and it is made to search for the field 
configuration of the aforementioned detected field in the field shape-measurement method of the 6th invention in the 
7 th invention. 

0019] By such field shape-measurement method, the height data which the distance from an approximation side left 
nore than the 2nd threshold are excepted, and the field configuration of a detected field is searched for based on the 
emaining height data. 

0020] It is made to search for the aforementioned approximation side in the 6th or the field shape-measurement 
nethod of the 7th invention in the 8th invention, respectively for every field which divided the aforementioned 
ietected field in the shape of a slit. 

0021] According to such a field shape-measurement method, the field configuration of the whole detected field is 
mely measured by repeating the processing which searches for an approximation side for a detected field about a 
ield. In the 9th invention, it is made to carry out to the common aforementioned detected field combining the field 
hape-measurement method chosen from the field shape-measurement method according to claim 1 to 5, and the field 
hape-measurement method chosen from the field shape-measurement method according to claim 6 to 8. 
0022] According to such a field shape-measurement method, the processing which searches for the field 
onfiguration of the field detected [ by which it was set as the detected field ] from the height data of the plurality of 
ie regular position everywhere, and the processing which searches for the field configuration of a detected field 
ased on the height data of each position of an approximation side are used together. 

D023] A beam is irradiated to the aforementioned detected field and it is made to ask for the height data of the 
egular position this beam reflected the detected field everywhere [ **** aforementioned ] in the 10th invention in the 
st - the octavus, or the field shape-measurement method of the 9th invention, respectively. 
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0024] According to such a field shape-measurement method, the height data of the predetermined position of a 

letected field are measured by the beam by non-contact. 

0025] 

Embodiments of the Invention] [Operation gestalt of ** 1st] drawing 1 is the flow chart of the field shape- 
neasurement method which shows the 1st operation gestalt of this invention, and drawing 2 is the block diagram 
ho wing the important section of the aligner which performs the field shape-measurement method of drawing 1 . The 
example which measures the flatness of the wafer electrode holder of an aligner is explained referring to these 
[ rawing 1 and drawing 2 .. / 

0026] By performing projection exposure to the wafer W with which the resist was applied to the main front face, the 
ligner of drawing 2 is equipment which arranges and imprints a circuit pattern, and is equipped with the optical 
ystem 10 which consisted of lenses etc., and the wafer electrode holder 11 which adsorbs this wafer W. The mask 
older holding the reticle by which the circuit pattern was drawn above optical system 10 which is not illustrated is 
rranged, and the exposure light irradiated from the upper part of this reticle carries out incidence to Wafer W through 
ptical system 10. 

3027] The wafer electrode holder 1 1 is attached in the stage 12. A stage 12 changes the inclination of the wafer 
lectrode holder 1 1 while moving the wafer electrode holder 11 to the direction of Y which is a scanning direction, 
le direction of X perpendicular to these Y directions, and a Z direction perpendicular to X and the direction of Y. 
'he lighting 13 which carries out outgoing radiation of two or more beams further used for this aligner in order to 
leasure the height of each point on a: resist, The mirror 14 and mirror 15 which lead two or more beams in which this 
ghting 13 carried out outgoing radiation from the method of slanting to the front face of this wafer W, The mirror 16 
) which the travelling direction of two or more beams reflected with Wafer W is changed, respectively, The control 
action 20 which receives the output signal of a slitter 17, the oscillating mirror 18, two or more electric eyes 19 that 
re formed by CCD etc., respectively and correspond to each beam, respectively, and two or more electric eyes 19 is 
)rmed. 

)028] To the resist applied to Wafer W, it is nonphotosensitivity, and is reflected by mirrors 14 and 15, and 
icidence of each beam in which lighting 13 carries out outgoing radiation is earned out to the point with which the 
ont faces of a resist differ from the method of slanting. This point turns into the measurement point when 
^forming height measurement. It reflects on the surface of a resist, and reflects by the mirror 16, and each beam 
■hich carried out incidence from the method of slanting on the surface of the resist passes a slitter 17, and reaches the 
scillating mirror 18. The oscillating mirror 18 is a mirror which vibrates with a predetermined period, and carries out 
icidence of the beam reflected by the oscillating mirror 18 to each electric eye 19, respectively. Here, since the 
scillating mirror 18 vibrates, the beam incidence position in each electric eye 19 also vibrates and changes. Each 
ectric eye 19 outputs the signalling frequency corresponding to a beam incidence position, and gives it to a control 
action 20. A control section 20 consists of a CPU (central processing unit), memory, etc., and it has the function . 
hich controls a stage 12 based on this height information while it searches for the height information on the 
easurement point of Wafer W that each beam was irradiated by the resist, based on the signal given from two or 
ore electric eyes 19, respectively. 

j 029] By the periodic check, the check before an exposure start, etc., when measuring the flatness of the wafer 
ectrode holder 11, Steps S11-S16 of drawin g 1 are performed instead of the wafer W with which a real device is 
rmed using the super flat wafer SW used as the criteria of flatness. 

030] First, in Step SI 1, cleaning of the super flat wafer SW and the wafer electrode holder 11 etc. is checked, and 
e super flat wafer SW is set in Step S12. That is, the detected field of the super flat wafer SW is turned upwards, 
td it adsorbs on the wafer electrode holder 11. And in Step S13, the height data of the predetermined position on the 
per flat wafer SW are measured by the lighting 13 of drawing 2 - the control section 20. In this measurement, 
itgoing radiation of two or more beams is carried out from lighting 13. Each beam is reflected by mirrors 14 and 15, 
d incidence is earned out to the measurement field of the super flat wafer SW from the method of slanting. Two or 
ore beams which earned out incidence to the measurement field are further reflected towards the upper part by the 
irror 16 while reflecting on the measurement point on which these measurement fields differ. The beam reflected by 
2 mirror 16 passes a slitter 17, and it carries out incidence to oscillating me 18. The oscillating mirror 18 reflects in 
electric-eye 19 side the beam which carried out incidence. 

031] Here, since the oscillating mirror 18 is vibrating, the position which receives the beam in each electric eye 19 
;o changes periodically focusing on the point equivalent to the height of the measurement point. Each electric eye 
gives the signalling frequency which shows the position which received the beam to a control section 20. A control 
ction 20 chooses the signal of the arbitrary number of two or more signalling frequencies given from, two or more 
;ctric eyes 19, performs a synchronous detection, and asks for the height data of the measurement point which each 
am in the super flat wafer SW reflected. 

)32] Acquisition of height data moves and carries out the scan of the stage 12, and acquires the height data 
nstellation of the whole, wafer: In the step S14 after height measurement of Step S13 is completed, the super flat 
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Wafer SW is removed from the wafer electrode holder 1 1 (wafer unload), and it is checked in Step S15 whether heig tit 
measurement of the number of times of specification has been completed. When height measurement of the number 
of times of specification is not completed, to (N), processing is returned to Step Sll and processing of Step Sll to tbne 
step S14 is repeated again. By repeating Step S 14 from this step Sll, two or more height data of the same 
measurement point on the super flat wafer S W will be obtained. When height measurement of the number of times of 
specification is completed by the check of Step S15, statistics processing of Step S16 is performed to (Y). 
[0033] In statistics processing of Step S16, statistics processing is performed to the height data constellation measured 
by then, and it asks for the flatness of super FURATTOUE S W as flatness of the wafer electrode holder 1 1 . As the 
method of statistics processing, a method [ like for example, following (i) - (iii) ] whose idea ** are has plurality. 
[0034] (i) The minimum value of two or more height data for every measurement point of the super flat wafer SW is 
adopted, and the flatness of the super flat wafer S W is calculated from this minimum value. 
[0035] (ii) While removing the height data of the specification number including an upper limit from two or more 
height data for every measurement point of the super flat wafer SW, the average of the remaining height data is 
adopted except for the height data of the specification number containing a minimum, and it asks for the flatness of 
the super flat wafer SW based on this average. 

[0036] (iii) The average of two or more height data for every measurement point of the super flat wafer SW is once 
calculated, the height data which separate from the threshold level set up from this average are excepted, and the 
average of two or more height data is calculated again. This average calculated again is adopted and it asks for the 
flatness of the super flat wafer SW. 

[0037] By the above (i) of - (iii), and statistics processing, the flatness of the super flat wafer SW from which the 
influence of a contaminant, fluctuation of air, etc. was removed is called for. This is the same also about the flatness 
of a real device. 

[0038] As mentioned above, according to the field shape-measurement method of this 1st operation form, the 
following advantages are done so. 

'1) Since statistics processing of Step S 16 is performed to two or more height data obtained for every regular position 
a multiple-times deed and everywhere in the height measurement processing (Step S13) which measures the height 
lata of the predetermined position of the arbitrary number set as the super flat wafer SW, respectively and it asks for 
he flatness of the super flat wafer SW, it can ask for the flatness which reduced the influence of a contaminant, 
fluctuation of air, etc. 

;0039] (2) Whenever it performs height measurement processing of Step S13 Since it sets to the wafer electrode 
lolder 1 1 of the super flat wafer SW, measurement conditions change for every measurement and can reduce the 
nfluence of the fault at the time of a set etc. 

.0040] (3) Since the minimum value is calculated from two or more height data, respectively and it asks for the 
latness of the super flat wafer SW based on this minimum value when statistics processing of Step S16 is set to (i), 
he height data which become high under the influence of a contaminant etc. are removable. 

0041] (4) Since the specification number is excepted from two or more upper limits and minimums of height data for 
:very measurement point, the average of the remaining height data is calculated, respectively and it asks for the 
latness of the super flat wafer SW based on each of this average when statistics processing of Step S16 is set to (ii), 
he influence of a contaminant, fluctuation of air, etc. can be reduced. 

0042] (5) Since the average of two or more height data for every measurement point is calculated, respectively, and 
he height data which separate from the threshold level set up on the basis of each of this average are excepted and it 
sks for the flatness of the super flat wafer SW when statistics processing of Step S16 is set to (iii), the influence of a 
ontaminant, fluctuation of air, etc. can be reduced. 

0043] (6) Since a beam is used for measurement of height data, it is non-contact and deformation etc. is 
ninfluential. 

Operation form of ** 2nd] drawing 3 is the flow chart of the field shape-measurement method which shows the 2nd 
peration form of this invention. 

3044] With the operation form of the above 1st, two or more height data of the same measurement point of the super 
tat wafer SW were measured, and it was asking for the flatness of the super flat wafer SW by the statistics processing 
d these. On the other hand, with the operation form of this 2nd operation form, in the aligner of drawing 2 , it asks for 
ie height data of two or more measurement points for every slit-like division field, and the data considered to have 
een influenced of dust, fluctuation of air, etc. after this are removed, and it asks for flatness. 

3045] First, in Step S21, cleaning of the super flat wafer SW and the wafer electrode holder 11 etc. is checked, and 
le super flat wafer S W is set in Step S22. And the following height measurement processings are earned out at Step 
23. That is, outgoing radiation of two or more beams is carried out from lighting 13. Each beam is reflected by 
iiiTors 14 and 15, respectively, and incidence is carried out to the detected field of the super flat wafer SW from the 
lethod of slanting. 

)046] Drawing ,4 is the plan showing a local-area. Each beam which earned out incidence is reflected in a detected 
:tp://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 01.10.2003 



Seite 5 vorat. 7 

ie^ld on the different measurement point P. The measurement point P is located in a line in the shape of a grid in the 
ong in direction of X, for example slit [ which divided the super flat wafer SW ]-like local-area LA, as shown in 
ira wing 4 . The beam reflected on these measurement points P is further reflected towards the upper part, respective* ly 
»y the mirror 16. The beam reflected by the mirror 16 passes a slitter 17, and it carries out incidence to the oscillatin 
airror 18. The oscillating mirror 18 reflects in an electric-eye 19 side the beam which carried out incidence. Each 
lectric eye 19 gives the signalling frequency which shows the position which received the beam like the 1st 
•peration gestalt to a control section 20. A control section 20 performs a synchronous detection to two of more 
ignalling frequencies given from two or more electric eyes 19, and asks for the height data of two or more 
leasurement points which can be set to Local-area LA. 

D047] In Step S24, it is checked whether measurement of the height data in all the local-areas LA has been 
ompleted, respectively. When measurement of the height data in all the local-areas LA is not completed, it moves on 
stage 12, the place of Local-area LA can be shifted in the direction of a scan, and height measurement of Step S23 is 
gain performed to (N). When measurement of the height data in all the local-areas LA is completed, to (Y), 
rocessing is advanced to Step S25 and processing of this step S25 to the step S29 is repeated twice. 
3048] an approximation flat surface temporary from two or more height data for every local-area LA which 
rocessing of Step S25 is an outlying-observation detection place which detects the height data which are separated 
*om the approximation flat surface which is an approximation side beyond a predetermined value, and were called 
)r by processing to Step S24 at first - asking — this — the height data which are separated from a temporary 
pproximation flat surface more than the 1st threshold are detected In continuing Step S26, when it judges whether 
lere are any height data which are separated from a temporary approximation flat surface more than the 1st threshold 
id there is this height data, to (Y), this is removed at Step S27, and processing is advanced to Step S28 in quest of 
le approximation flat surface which expresses Local-area LA by the height data which remained again. When there 
:e no height data which are separated from a temporary approximation flat surface more than the 1st threshold, (N) 
lakes a temporary approximation flat surface the approximation flat surface which expresses Local-area LA as it is, 
id advances processing to Step S28. Step S28 It sets, when it judges whether outlying-observation detection 
-ocessing was performed twice and it is not carried out twice, processing'is returned to Step S25 at (N), and when 
irrying out twice, processing is advanced to Step S29 at (Y). 

>049] In outlying-observation detection processing of Step S25 carried out by the 2nd time, the height data which are 
tparated from the approximation flat surface obtained with pretreatment more than the 2nd threshold are detected 
om the height data of each local-area LA. In continuing Step S26, it judges whether there are any height data which 
e separated from an approximation flat surface more than the 1st threshold, and when there are height data which 
•parated more than the 1st threshold, to (Y), this is removed at Step S27. 

•050] When Step S27 is repeated twice from Step S25, the height data considered to have been influenced of a 
mtaminant, fluctuation of air, etc. will be removed. The 1st and 2nd thresholds are values for which beforehand was 
ked from the size of the contaminant expected, or the grade of fluctuation. 

051] In the step S29 after repeating Step S27 twice from Step S25, it asks for the flatness for every local-area LA 
Dm the height data which remained by then, respectively. The flatness of Local-area LA is defined in the range of 
dght data expressed with distance from an approximation flat surface. 

052] Drawing_5 is explanatory drawing of the flatness of a local-area. Although it is two-dimensional in fact, a 
ngle dimension explains in simple. When distance from the approximation side of height data lower than deltaZl 
id this approximation side is set to deltaZ2 for the distance from this approximation side of height data higher than 
approximation flat surface and maximum of deltaZlm and deltaZ2 is now set to deltaZ2m for the maximum of 
"JtaZl, the value of (|deltaZlm|+|deltaZ2m|) is defined as flatness. Moreover, when the value of the larger one of 
3ltaZlm| and |deltaZ2m| is set to deltaZ, you. may define the value of (deltaZx2) as flatness. 
053] The following advantages are done so by the above field shape-measurement methods of the 2nd operation 
rm. 

) Measure the height data of two or more predetermined positions set as the super flat wafer SW, respectively, 
lese height data that the distance from a temporary approximation flat. surface left more than the 1st threshold are 
cepted. this — the height data of the every place regular position — using — a temporary approximation flat surface - 
.sking - this - with the remaining height data Since the flatness of the super flat wafer SW was computed, even if 
sasurement of each measurement point is 1 time, it can ask for the flatness which mitigated the influence of 
ictuation of a contaminant or air. 

354] (2) Since the height data which the distance from this approximation flat surface left more than the 2nd 
•eshold are excepted and it asks for the flatness of the super flat wafer SW after computing an approximation flat 
rface, compared with the case where outlying observation is removed only once, the influence of a contaminant, 
ctuation of air, etc. can be mitigated more certainly. 

)55] (3) Since it asks for an approximation flat surface, respectively for every local-area LA which divided the 
Der flat wafer SW in the shape of a slit and the flatness of the super flat wafer SW is computed from this 
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Approximation flat surf ace, the state of a wafer electrode holder can be expressed finely. . - 

[0056] (4) Since a beam is used for measurement of height data, it is non-contact and deformation etc. is uninfluential 
like the 1st operation form. 

A [modification] this invention is not limited to the above 1st and the 2nd operation form, but various deformation is 
possible for it. The following can be considered as the modification. 

[0057] - With the 1st operation form, although carry out multiple-times measurement of the height data of the same 
measurement point of the super flat wafer S W, and it asks for the flatness of the super flat wafer SW by the statistics 
processing to these, and it asks for the height data of two or more measurement points, outlying observation is 
removed with the operation form of the 2nd operation form and it is made to ask for flatness, you may combine these. 
For example, like drawing 6 , if Step S 29 is carried out from Step S25 of the 2nd operation form after Step Sll of the 
1st operation form - Step S16, the reliability of the flatness for which it asks can improve further. Moreover, you may 
be made to perform outlying-observation removal of the 2nd operation form before statistics processing. 
[0058] - Although the front face of the super flat wafer SW is made into the detected field with the 1st and 2nd 
operation forms in order to measure the flatness of the wafer electrode holder 1 1, it is good also considering the resist 
application side of a wafer and the front face of a liquid crystal substrate in which a real device is formed as a 
detected field. 

[0059] - When measuring the configuration of a curved surface also besides measuring the flatness of the detected 
field which is originally a flat surface, it can apply. 

- In case it asks for the height data of the measurement point P, the scanning method which always moves on the 
move stage 12 and carries out the scan of the front face of the super flat wafer SW is sufficient, and you may measure 
3y the static method which stops a stage 12 each time and asks for height data. 

'0060] - An approximation flat surface is sufficient as the approximation side used in case it asks for the flatness of a 

detected field, and an approximation curved suif ace is sufficient as it. 

0061] 

Effect of the Invention] Since statistics processing is performed to two or more height data obtained for every regular 
position a multiple-times deed and everywhere in height measurement processing according to the 1st invention as 
explained to the detail above, the influence of a contaminant, fluctuation of air, etc. can be eased, and the 
:onfiguratipn of a detected field can be searched for. That is, the reliability of the configuration of the detected field 
;earched for can be improved. 

0062] Since according to the 2nd invention measurement ****** is changed as an object with a detected field is set, 
vhenever it performs height measurement processing, in the field shape-measurement method of the 1st invention, 
he influence of a contaminant etc. can be eased further. 

0063] After the height data highly measured with the contaminant are excepted in the 1st and the field shape- 
neasurement method of the 2nd invention according to the 3rd invention, the field configuration of a detected field is 
■earched for. 

0064] When according to the 4th and 5th invention height data raise greatly by the contaminant, fluctuation of air, 
:tc, or it lowers and it shifts in the 1st and the field shape-measurement method of the 2nd invention, after the height 
lata is removed, the field configuration of a detected field is searched for. 

0065] According to the 6th invention, the height data of two or more predetermined positions set as the detected field 
re measured, respectively. Since these height data that the distance from a temporary approximation side left more 
han the 1st threshold are excepted, the approximation side of a detected field is computed with the remaining height 
lata and a field configuration is searched for using this approximation side When height data raise greatly by the 
ontaminant, fluctuation of air, etc., or it lowers and it shifts, after the height data is removed, the field configuration 
»f a detected field is searched for. 

0066] Since according to the 7th invention the aforementioned height data which the distance from the 
forementioned approximation side left more than the 2nd threshold are excepted in the field shape-measurement 
lethod of the 6th invention and the configuration of the aforementioned detected field is searched for, the reliability 
f the field configuration of a detected field improves rather than the 6th invention. 

D067] Since the approximation side was searched for in the 6th or the field shape-measurement method of the 7th 
ivention, respectively for every field which divided the detected field in the shape of a slit according to the 8th 
ivention, the thing which divided the detection side in the shape of a slit and for which a field configuration is 
marched for for every field also becomes possible, 

3068] Since it carries out to a common detected field combining the field configuration measuring method chosen 
om the field shape-measurement method chosen from the 1st or the configuration measuring method of the 5th 
wention, the 6th, or the field configuration measuring method of invention of eight according to the 9th invention, 
le field configuration where reliability is high is searched for. <BR> [0069] In the 10th invention, in the 1st - the 
ctavus, or the field shape-measurement method of the 9th invention, since a beam is applied to a detected field and it 
sked for the height data of the regular position everywhere, respectively, there is no influence of deformation by 
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on-contact,.and the same advantage as the 1st - the 9th invention is done so. 
Translation done.] 
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* NOTICES * 



^Tapan Patent Office is not responsible for any 
damages caused by tile use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . 

[Drawing 11 The flow chart of the field shape-measurement method which shows the 1st operation gestalt of this 

|Prawin g21 The block diagram showing the important section of the aligner which performs the field shape- 
measurement method of drawingT . *n *+Uio 
[Drawing. 31 The flow chart of the field shape-measurement method which shows the 2nd operation gestalt ot this 

invention. 

[Drawing 41 The plan showing a local-area. 

'Drawing 51 Explanatory drawing of the flatness of a local-area. ■ " . 

Drawing 61 The flow chart of the field shape-measurement method which shows the modification ot the 1st 

operation gestalt. 

"Description of Notations] . " on / a 

10 [ - A move stage 13 / - Lighting, 17 / - A slitter, 18 / - An oscillating mirror, 19 / - An electric eye, 20 / - A 
control section, W / - A wafer, SW / - Super flat wafer. ] -- Optical system, 11 - Lighting, 12 

Translation done.] 
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